Experimental
Crystal data C 31 H 24 F 4 N 2 O M r = 516.52 Monoclinic, C2=c a = 37.1521 (9) Å b = 7.1458 (5) Å c = 26.2165 (7) Å = 133.249 (4) V = 5069.5 (4) Å 3 Z = 8 Mo K radiation = 0.10 mm À1 T = 293 (2) K 0.19 Â 0.16 Â 0.11 mm
Data collection
Nonius MACH-3 diffractometer Absorption correction: scan (North et al., 1968) T min = 0.986, T max = 0.991 5315 measured reflections 4465 independent reflections 2735 reflections with I > 2(I) R int = 0.024 2 standard reflections frequency: 60 min intensity decay: none Refinement R[F 2 > 2(F 2 )] = 0.039 wR(F 2 ) = 0.112 S = 1.02 4465 reflections 351 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.14 e Å À3 Á min = À0.23 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx; Ày þ 2; Àz; (ii) Àx þ 1 2 ; y À 1 2 ; Àz þ 1 2 ; (iii) x; y À 1; z; (iv) Àx; Ày þ 1; Àz; (v) Àx þ 1 2 ; y þ 1 2 ; Àz þ 1 2 . Cg1, Cg2 and Cg3 are the centroids of the C31-C36, C41-C46 and C61-C66 rings, respectively. Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994); cell refinement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms & Wocadlo, 1996) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: PLATON (Spek, 2003) ; software used to prepare material for publication: SHELXL97. possible between the substituted aryl rings.
The molecular structure of the title compound is shown in Fig.1 . The bicyclic [3.3.1]nonane ring can exist in chair-chair, chair-boat and boat-boat conformations. Among these, the chair-chair conformation is the most favourable. In the title compound, the bicyclic ring system adopts a chair-boat conformation. In the N1-piperidine ring of the compound, atoms N1 and C7 deviate from the C1/C2/C5/C6 plane by 0.652 (3) and 0.685 (3) Å, respectively, indicating a nearly ideal boat conformation. The phenyl rings substituted at C1 and C6 positions are oriented at an angle of 28.2 (1)° to each other.
The phenyl rings substituted at C3 and C4 are oriented with an angle of 28.6 (1)° between them and they are equatorially disposed with respect to the piperidine ring, with torsion angles C7-C5-C4-C41 = -175.1 (2)° and C7-C2-C3-C31 = 173.3 (2)°. (Table 1 ; Cg1, Cg2 and Cg3 refer to centroids of C31-C36, C41-C46 and C61-C66 rings, respectively).
Experimental
A mixture of 0.73 ml of dry acetone (0.01 mol), 4.96 ml of 4-fluorobenzaldehyde (0.04 mol), 1.54 g dry ammonium acetate (0.02 mol) were taken in a flask with ethanol as solvent. Contents were heated with constant shaking until it becomes pale orange in colour. Then the contents were kept aside for 24 h and the title compound was filtered through the Buchner funnel, washed with 1:1 ethanol-ether mixture until the yellow colour disappeared and dried (yield 45%, m.p. 484 K).
Refinement
Atoms H1A and H2A were located in a difference Fourier map and their positional and isotropic displacement parameters were refined. The remaining H atoms were placed in calculated positions and allowed to ride on their carrier atoms with C-H = 0.93-0.98 Å and U iso = 1.2U eq (C) for CH group. (11) 0.0006 (9) 0.0318 (9) 0.0010 (9) C2 0.0420 (10) 0.0344 (11) 0.0438 (10) −0.0014 (9) 0.0313 (9) −0.0037 (9) C3 0.0366 (10) 0.0367 (11) 0.0427 (11) 0.0005 (9) 0.0282 (9) −0.0008 (9) C4 0.0358 (9) 0.0366 (11) 0.0442 (11) −0.0001 (9) 0.0288 (9) −0.0007 (9) C5 0.0401 (10) 0.0341 (11) 0.0429 (10) 0.0006 (8) 0.0308 (9) 0.0023 (9) C6 0.0395 (10) 0.0392 (12) 0.0443 (10) −0.0017 (9) 0.0302 (9) −0.0026 (9) C7 0.0359 (10) 0.0317 (11) 0.0527 (12) 0.0042 (9) 0.0321 (9) 0.0020 (9) C11 0.0399 (10) 0.0480 (13) 0.0455 (11) −0.0007 (10) 0.0309 (9) 0.0007 (10) 
